Mucormycosis is a relatively rare, opportunistic, invasive infection caused by various members of the Phycomycetes class [from Greek (j)1)I(-, phyko-seaweed; having a plant body], an extensive taxonomy introduced in 1956 to enlarge the class of Zygomycetes. These filamentous fungi have a worldwide distribution and are capable ofrapid growth and thermotolerance of human body temperature. Infection typically occurs in seriously compromised patients (l.e, diabetic ketoacidosis, hematologic malignancies, immunosuppressive disorders, end-stage renal disease, solid-organ or bone-marrow transplantation) and can be acute or fulminant, as well as indolent and chronic. In this paper we describe a case of cutaneous mucormycosis that occurred in a 54-year-old diabetic woman and evolved into a disseminated form, leading to an uncommon spinal cord infarction and consequent paraparesis. Our case suggests the importance of suspecting a mucormycosis infection in patients with decompensated diabetes mellitus, even without ketoacidosis.
Mucormycosis is a relatively rare, opportunistic, invasive infection caused by various members of the Phycomycetes class, within the Mucoracece family (1) (2) . These otherwise harmless saprophytes are the causative agents of numerous diseases in seriously compromised patients with impaired metabolism; the first case of mucormycosis was described in 1885 (3.) The infection can be dramatically acute, rapid, or fulminant, as well as indolent and chronic. Routes of entry of organisms include inhalation, ingestion, or skin penetration (accidental wounds, extensive bums, central venous catheters, surgery, etc); however, occasionally, no apparent entry site is detectable. Paranasal sinuses, nose and orbit (craniofacial or rhino-cerebral Mucormycosis, mostly in diabetics), lungs (mostly in immunodeficiency as in leukemia and lymphoma) and gastrointestinal tract (mostly in severe renal failure) are the most frequently involved sites in primary infection. It often progresses to disseminated forms. Diagnosis is established by demonstrating the fungal elements in cytologic or histologic preparations, by culture or by DNA sequencing. Even if unusual, Mucoracece must be regarded as human pathogens. In high-risk patients an early and timely suspicion is crucial to the diagnosis (4).
Fig. 1. Filamentous hyphae (arrows) enclosed by a chronic inflammatory infiltrate (400x).
the thigh of a 54-year-old white Caucasian female; it was first treated with local steroids. The lesion turned to necrotic-hemorrhagic and the case was further complicated by painful hemorrhagic lesions to the hips, which led the patient to be hospitalized. Acute septic panniculitis and decompensated diabetes mellitus (539 mg/dl of serum glucose) were diagnosed. Treatment with insulin, antibiotics and steroids was started and skin biopsy was performed. The patient rapidly worsened and she wasnoted to be paraparetic.After seven days from her hospitalization, the patient was transferred to our Department of Internal Medicine as an emergency case. On admission, the patient was found to be paraplegic; moreover, she had a broad cutaneous-subcutaneous black-reddish nodular lesion on her upper right leg, and extremely painful cutaneous infiltrative hemorrhagic lesions on her left hip and back, with dermatomeric distribution. Her neurological status was: leg motor-sensitive neuropathy with D'2 level, negative bilateral Lesegue, positive left Babinsky; a diffuse abdominal sensitivity deficit. Despite having undergone treatment with insulin, antibiotics and steroids for a few days, she presented poorly controlled diabetes mellitus (serum glucose ranging between 184 and 368 mg/dl and 12.3% of glycated hemoglobin) yet she had no ketoacidosis. She was vigilant, with no fever and normal cardiopulmonary functions; she was found to have sideropenic anemia, neutrophilic leukocytosis, augmented serum inflammatory proteins, hypokalemia, altered coagulation parameters, lightly augmented platelets; normal immune and autoimmune serum findings. She had only a poor history of lombosacral discopathy, spondyloarthritis and chronic assumption of NSAIDs for lower back pain and second stage obliterant arteriopathy of the right leg. A standard chest X-ray showed a bilateral pleural effusion. Cranial and spinal spiral computed tomography scans were negative. The first spinal nuclear magnetic resonance scan showed a myelitis D IO-D 12 suggesting a possible ischemic etiology corresponding to the anterior spinal artery territory. Suspecting it to be due to the herpetic infection -based on skin lesions -an acyclovir intravenous (I.V.)therapy was given for 7 days, until we received the cutaneous-subcutaneous biopsy results; direct microscopy ( Fig. 1 ) and culture of swab specimens showed an infection from a filamentous fungus of the genus Rhizopus Arrhizus, thus we started LV. Liposomal Amphotericin B (L-AmB) therapy (AmBisome 300 mg/die LV.)
The patient underwent a daily surgical debridement and curettage of the wound throughout the following months. Since the patient showed a relapsing septic fever (shivering and intermittentremittent fever) and recurrent infections of the urinary tract (bladder catheter), a further prolonged antibiotic therapy (ciprofloxacin and gentamicine) was associated. Persistent diarrhea with electrolytic alterations also occurred. Cardiovascular and respiratory parameters were good. After two months a new MRI scan showed a drastic worsening of the affected medulla, as dorsal swelling, thickened meninges and obliteration of the CSF. In order to achieve a complete remission of the infection, L-AmB treatment was prolonged for a 3-month period, until radiologic evidence of chronicization of medullar inflammatory aspects. No hepatic damage and renal impaired function by L-AmB long-lasting administration were noted.
On discharge, the neurological signs of the patient were stabilized (i.e. paraplegia, with sensitive level DIG' relaxing of abdominal wall, no control of trunk, absence of sphincter controls); she achieved controlled glycemic values, and had no anemia, fever, pleural effusion or other signs of infection.
She was rehabilitated, and at least two years after recovery she was still alive.
DISCUSSION
Mucoracece infection is associated with tissue necrosis. At the beginning fungal hyphae erode and invade blood vessels, inducing a retrograde thromboarteritis, and then spread to other organs, bringing on thrombosis, embolization and infarction (1, 5) . Infection typically occurs in seriously compromised patients with disturbed metabolism manifested as poorly controlled diabetes mellitus and ketoacidosis (6-7), hematologic malignancies (8), immunosuppressive disorders, solid-organ or bone-marrow transplantation (9-10), and in broadspectrum antibiotic, corticosteroid, cytotoxic, or deferoxamine long-lasting therapies. Renal failure, iron deficit (7) , and aluminum overload, as may occur in the context of dialysis, diarrheic states, drug addiction, institutional and hospital admission, are also described as predisposing factors for the acquisition of these fungal infections. As regards the medullar damage, our patient had a cutaneous focus of mucormycosis, and we could hypothesize a retrograde thromboarteritis and embolization with metastatic spread to have caused the medullar ischemic infarction. The onset date of the fungal infection was impossible to determine. However, the temporal relationship between the occurrence of the first cutaneous lesion and the medullar damage that we observed later is noteworthy: the long course of the patient's skin disease (six months before admission to our Department), in spite of the mucormycosis short course, led us to hypothesize that mucormycosis infection arose on a previous cutaneous lesion due to another agent. As regards to the latter, a Herpes Zoster Virus infection may be suspected first, due to the specific dermatologic and clinical aspects, as well as to the course and the dermatomeric distribution shown in our patient. An epidermal damage might have triggered colonisation by the fungus. A viral-mycotic mixed set might have taken place. Even if the mucormycosis growth can be noticeably explosive, and the development and spread of the fungus infection might have occurred in a few days, nevertheless, the possibility of a hospital acquisition is not applicable to our case, as severe necrotic skin lesions were documented before patient hospitalization. Corticosteroids, wide-spectrum antibiotics and anti-viral drug administration prior to diagnosis might have acted as triggering factors to the mucormycosis invasion of the subcutaneous layers and vessels, on the background of a decompensated diabetes mellitus as well as a concomitant sideropenic anemia longlasting condition. No other underlying predisposing factors for the infection, nor hospital clusters of zygomycosis were found. Adequate antifungal therapy, control of the hyperglycemia and pH normalization, as well as surgery positively affected the course of the illness.
